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(54) SPINNERET CLEANING DEVICE 

(57)Abstract: 

PURPOSE: To provide a spinneret cleaning device 
designed to easily conduct a cleaning of spinneret in a 

short time in high efficiency and capable of attaining a Ba 
favorable cleaned state. 

CONSTITUTION: This spinneret cleaning device is 
made up of a plunger pump 3 to pressurize a cleaning 
fluid, a jet nozzle 7 to spout a fluid pressurized by the 
pump 3, and an industrial robot 5 to position or move the 
nozzle 7 relatively to a spinneret 8 to be cleaned. By this 
device, a cleaning fluid pressure of 1 00-700kg/cm2 is 
attained on the target surface of the spinneret 8. And the 
jet diameter &phiv; of the nozzle 7 is <1 .5mm, and the 
dimensionless number L/&phiv; (L is the distance 
between the nozzle T and the target surface of the 
spinneret 8) stands at <200. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused k>y the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

_ . — — 

[Claim(s)] 

[Claim 1] Fluid pressurizer which is a washing station of a spinneret and pressurizes a washing fluid (3) 
This pressurizer (3) Fluid fuel injection equipment which injects the pressurized fluid (7) This fluid fuel 
injection equipment (7) Spinneret which should be washed (8) Activation point arrangement equipment 
to which receive and it is made to fix or move relatively (5) Washing station of a spinneret characterized 
by becoming. 

[Claim 2] fluid pressurizer (3) the injected [ washing fluid ] field top of a spinneret - 100-700kg/cm2 
what can obtain washing fluid pressure - it is -- fluid fuel injection equipment (7) what has at least one 
injection nozzle whose diameter phi of an injection tip is 1 .5mm or less - it is - activation point 
arrangement equipment (5) An injection nozzle and spinneret (8) Washing station according to claim 1 
characterized by being what currently can hold a fluid fuel injection equipment so that non-dimension- 
ized distance L/phi which **(ed) distance L with the field injected [ washing fluid ] with the injection 
nozzle aperture phi may become 200 or less. 

[Claim 3] The washing station according to claim 2 characterized by using the low wear nature matter 
for a part or all of an injection tip of a nozzle. 

[Claim 4] Activation point arrangement equipment (5) It is a washing station given in any 1 term among 
one to claim 3 terms characterized by being an industrial robot. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention relates to the equipment which can wash the spinneret to which 
the organic polymer and the inorganic substance particle adhered simple and efficiently in a short time, 
as a result of using it at a spinning process in more detail about the washing station of a spinneret. 

[Description of the Prior Art] In approaches, such as dry spinning which manufactures fiber industrially 
from a synthetic organic polymer, wet spinning, and melt spinning, fiber is formed from a synthetic 
organic polymer by extruding a polymer solution or a melting polymer through the pore of a spinneret 
assembly object. In such extrusion actuation, the residue and the inorganic substance particle of a 
polymer adhere and the passage section, especially the pore section of a spinneret become dirty with 
time. Thus, since the unclean spinneret causes a failure in the continuity of spinning, and the quality of a 
spinning object, it is excepted from an activity. 

[0003] What is depended on the combination of these approaches at the chemical removal method 
represented by the physical removal method represented by ultrasonic cleaning, a salt bath process, a 
solvent solution process, a heating combustion method, the thermal decomposition method, etc. as an 
approach of washing the spinneret which became dirty and became an activity pause conventionally, and 
a list is known. For example, now, it is based on a series of rinsings, the solvent dissolution, and 
ultrasonic cleaning as the washing approach of a spinneret that the industrial manufacturing facility of 
dry-spinning spandex became dirty. However, by such washing approach, in order to acquire the good 
washing condition of a spinneret, it passed through the complicated process or there was a fault that 
washing covering a long time had to be performed. 

[problem(s) to be Solved by the Invention] The object of this invention cancels the fault of the above- 
mentioned conventional technique, washes a spinneret simple and efficiently for a short time, and is to 
offer the washing station of the spinneret which can moreover acquire a good washing condition. 

[0005] ~ „ . , 

[Means for Solving the Problem] The washing station of the spinneret of this invention is characterized 
by consisting of the fluid pressurizer which pressurizes a washing fluid, a fluid fuel injection equipment 
which injects the fluid pressurized with this pressurizer, and activation point arrangement equipment to 
which it is made to fix or move relatively to the spinneret which should wash this fluid fuel injection 

[0M6™In the washing station of the spinneret of this invention a fluid pressurizer It is 1 00-700kg/cm2 
on the field of a spinneret injected [ washing fluid ]. It is what can obtain washing fluid pressure. A fluid 
fuel injection equipment The diameter phi of an injection tip is what has at least one injection nozzle 
which is 1 .5mm or less. Activation point arrangement equipment It is desirable that it is what can hold a 
fluid fuel injection equipment so that non-dimension-ized distance L/phi which **(ed) distance L of an 
injection nozzle and the field of a spinneret injected [ washing fluid ] with the injection nozzle aperture 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/8/2004 



Page 2 of 4 



phi may become 200 or less. 

[0007] Moreover, in the washing station of the spinneret of this invention, it is desirable that the low 

wear nature matter is used for a part or all of an injection tip of a nozzle. 

[0008] Furthermore, in the washing station of the spinneret of this invention, it is desirable that 

activation point arrangement equipment is an industrial robot. 

[0009] 

[Function] Since it consists of the fluid pressurizer which pressurizes a washing fluid, a fluid fuel 
injection equipment which injects the fluid pressurized with this pressurizer, and activation point 
arrangement equipment to which it is made to fix or move relatively to the spinneret which should wash 
this fluid fuel injection equipment according to the washing station of the spinneret of this invention, the 
washing fluid pressurized by the suitable pressure can inject from a suitable location and the made fluid 
fuel injection equipment to the spinneret which should be washed. Thus, the equipment of this invention 
cannot be washed by the pressurized washing fluid, and cannot need a complicated washing process like 
before, but can perform it in a short time simple and efficiently, and, moreover, can acquire a good 
washing condition. 

[0010] Setting to the washing station of the spinneret of this invention, a fluid pressurizer is 100- 
700kg/cm2 on the field of a spinneret injected [ washing fluid ]. It is desirable that it is what can obtain 
washing fluid pressure. This washing fluid pressure is 100kg/cm2. It is easy to become inadequate, 
when it is the following the residue of a polymer and an inorganic substance particle's exfoliating, and 
fluid pressure is 700kg/cm2 to reverse. When exceeding, the spinneret itself may deform physically. 
Moreover, in this invention, as for the injection nozzle aperture phi of a fluid fuel injection equipment, it 
is desirable that it is 1 .5mm or less, and it is more desirable that it is 0.2-0.5mm. When nozzle diameter 
phi exceeds 1.5mm, the diameter of an approximate circle column-like injection style exceeds 1.5mm, 
an injection fluid piles up in a spinneret front face in the shape of film, the impact by this jet is eased, 
and washing is easy to become inadequate. Moreover, as for activation point arrangement equipment, in 
this invention, it is desirable that it is what can hold a fluid fuel injection equipment so that non- 
dimension-ized distance L/phi which **(ed) distance L of an injection nozzle and the field of a spinneret 
injected [ washing fluid ] with the injection nozzle aperture phi may become 200 or less. When this non- 
dimension-ized distance L/phi exceeds 200, diffusion of a jet becomes remarkable and tends to produce 
dispersion in the washing condition of a spinneret. The more desirable range of non-dimension-ized 
distance L/phi is 100-200. . . . . . I 

[001 1] Moreover, in the washing station of the spinneret of this invention, it is desirable that the low 
wear nature matter is used for a part or all of an injection tip of a nozzle. By using the low wear nature 
matter for the injection tip of a nozzle, it becomes possible to maintain the configuration of an injection 
style in the shape of an approximate circle column over washing of long duration. As low wear nature 
matter, an industrial diamond, the ceramics, a superhard metal, etc. are mentioned, for example. 
Furthermore, in the washing station of the spinneret of this invention, it is desirable that activation point 
arrangement'equipment is an industrial robot. By using an industrial robot, relative stationing or the 
migration to the spinneret which should wash a fluid fuel injection equipment is easily realizable for 
high degree of accuracy. 
[0012] 

[Example] Next, the example of this invention is explained with reference to a drawing. Drawing 1 is 
the schematic diagram showing an example of the washing station of the spinneret of this invention. 
Setting to drawing 1 , the washing station of a spinneret is a plunger pump (3). Industrial robot (5) 
Injection nozzle (7) It is constituted. Plunger pump (3) It is 3 ream plunger pump (type :JCM- 30027E) 
made from a SUGINO machine, and is a spinneret (8). The washing fluid pressure (for example, 90- 
700kg/cm2, preferably 1 00-700kg/cm2) of any value can be obtained on the field injected [ washing 
fluid ]. Plunger pump (3) In a before style, it is a cistern (1). Filter (2) It is installed and is connected by 
the conduit (9a) (9b), respectively. (In addition, the conduit (9d) in drawing 1 is a return line for missing 
the application-of-pressure water beyond a setting pressure value in a cistern (1).) It is a plunger pump 
(3) again. In an outlet, it is a pressure regulating valve (4). It is prepared. Injection nozzle (7) The 
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diameter phi of an injection tip is O^iAi, and it is a pressure regulating valve (4^t is connected by the 
conduit (9c). Industrial robot (5) It is a controller for robots (type :SR- 5000) (6) with the rectangular 
coordinates 3 shaft robot (type: SR-C62L3-ZAOP) by Toshiba [ Corp. ] Corp. It is operational. Robot 
(5) The horizontal level of said conduit (9c) is attached in the level arm (5a). It is movable to x, y, and z 
shaft orientations which were shown in drawing 1 , and a level arm (5a) is an injection nozzle (7). 
Spinneret (8) Non-dimension-ized distance L/phi which **(ed) distance L with the field injected 
[ washing fluid ] with the injection nozzle aperture phi can be adjusted to any value (200 or less [ 310 or 
less / for example, / preferably ]). 

[0013] Actuation of the above-mentioned equipment is explained. Cistern (1) Inner wash water lets a 
conduit (9a) (9b) pass, and it is a filter (2). It is filtered by the suitable condition and is a plunger pump 
(3). It is supplied, wash water - this pump (3) it pressurizes - having - a pressure - pressure regulating 
valve (4) it adjusts having - a conduit (9c) letting it pass - injection nozzle (7) from a jet 
becoming - spinneret (8) It is gone and injected. Injection nozzle (7) Spinneret (8) Non-dimension-ized 
distance L/phi with the field injected [ wash water ] is an industrial robot (5). It is controlled by 200 or 
less and the injection pressure of wash water is a pressure regulating valve (4). Spinneret (8) It is 100- 
700kg/cm2 on the field injected [ wash water ]. It is adjusted so that it may become. 
[0014] Next, the example of washing actuation using the above-mentioned equipment and the 
conventional example of washing actuation are explained. About 100 spinnerets made from SUS316 
stainless steel (diameter phi 15mm in 32mm and thickness, Aperture phi 0.3mm, a hole number 2 hole) 
which carried out continuation spinning of the dry-spinning spandex for about 500 hours, it performed 
the washing trial each on the conditions shown below. 

[0015] After carrying out [ for 4 hours ] the immersion dissolution and performing ultrasonic cleaning 
for 1 minute continuously in the dimethylformamide liquid which rinsed for 10 minutes and heated the 
spinneret which disassembled and took out [Trial A (conventional method)] spinning pack at 120 
degrees C, it dried in the compressed air. 

[0016] the spinneret which disassembled and took out [Trial B (this invention)] spinning pack - the 
equipment of drawing 1 - using - injection nozzle (7) from - 0.81. flow rate for /-- the pressure on the 
regurgitation side of a spinneret - 180kg/cm2 By non-dimension-ized distance L/phi 130, the jet was 
injected for 16 seconds to the spinneret regurgitation side, and was washed to it. Next, after turning the 
spinneret over and washing the rear face of a regurgitation side by the same actuation, it dried in the 
compressed air. x 
[0017] the spinneret which disassembled and took out [Trial C (this invention)] spinning pack - the 
equipment of drawing 1 - using - injection nozzle (7) from - by 0.61. flow rate for /, the pressure on 
the regurgitation side of a spinneret injected the jet which is 90kg/cm2 for 16 seconds to the spinneret 
regurgitation side, and washed it to it by non-dimension-ized distance L/phi 130. Next, after tinning the 
spinneret over and washing the rear face of a regurgitation side by the same actuation, it dried in the 

compressed air. . . 

[0018] the spinneret which disassembled and took out [Trial D (this invention)] spinning pack - the 
equipment of drawing 1 - using - injection nozzle (7) from ~ 0.81. flow rate for /-- the pressure on the 
regurgitation side of a spinneret - 180kg/cm2 By non-dimension-ized distance L/phi 310, the jet was 
injected for 16 seconds to the spinneret regurgitation side, and was washed to it. Next, after turning the 
spinneret over and washing the rear face of a regurgitation side by the same actuation, it dried in the 
compressed air. 

[0019] Using the optical microscope, the spinneret which performed the washing trial of said A-D was 
expanded by 30 times, and was observed, and the condition of the survival in pore (the residue and/or 
the inorganic substance particle of a polymer) was investigated. Drawing 2 shows typically the condition 
inside the pore at this time (8a). Drawing 2 (a) The condition that survival (10) remains along with the 
inner skin of pore (8a) Drawing 2 (b) About the condition that survival (10) remains in the inner skin of 
pore (8a) in fragments, it is drawing 2 (c). Survival (10) means the condition that it can hardly see in the 
inner skin of pore (8a). Drawing 2 (d) Survival (10) means the condition that the inner skin of pore (8a) 
does not see at all. By experience of this invention persons, it is the above-mentioned condition (a), (b) 
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rvival serves as a nucleus and adhesion oWne residue of a 
polymer and/or an inorganic substance particle is promoted, when the reuse of this spinneret is carried 
out. On the other hand, it is the above-mentioned condition (c). A case is in a good washing condition 
and is the above-mentioned condition (d). A case is in the almost same perfect washing condition as a 
new article. These observation results are shown in a table 1. 
0020] 
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[0021] Thus, compared with a conventional method, it turns out that the washing condition of the pore 
of the spinneret washed using the washing station of this invention is quite good. In the desirable trial B 
of this invention, the very good result is especially obtained. Moreover, according to the washing station 
of this invention, it was able to wash simple and efficiently in a short time. 
[0022] 

[Effect of the Invention] The washing station of the spinneret of this invention is constituted as 
mentioned above, it cannot need a complicated washing process like before, but can perform it in a short 
time simple and efficiently, and, moreover, can acquire a good washing condition. Moreover, this 
invention can be used in order that the washing station of a spinneret may process directly the spinneret 
which became dirty while using it at the spinning process, and also it cannot be overemphasized that it 
can use for washing processing of the spinneret pretreated by the approach which combined one of the 
approaches or said approaches of a salt bath process, a solvent solution process, and a heating 
combustion method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram showing an example of the washing station of the spinneret of 

this invention. . . ' ~ ■ « 

[Drawing 21 It is drawing having shown the washing condition inside the pore of a spinneret typically. 

[Description of Notations] 

(1) -- Cistern 

(2) Filter 

(3) - Plunger pump 

(4) Pressure regulating valve 

(5) — Industrial robot 
(5 a) — Level arm 

(6) ■- Controller 

(7) — Injection nozzle 

(8) — Spinneret 

(9a) - (9b) (9c) Conduit 
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DRAWINGS 




(c) (d) 
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y Xju t ttAa^ftNttfMMIfflB 4 ©S§i» L 
yX;l/PS*-C^L/c^7cfb!EatL/**5 2 0 OfeTF 
itft-5<fc 5Cc»0ra»8H4B8-C*Sfc©-e*4C i 

SlA>ttHttl 0 0~2 0 0T-*§„ 10 
[0 0 1 1 ] #&i8©*frifeP£©ffiif>iS««:*5t,> 

;u©«StPCc«t > 6 ft 5 C 4 (c J: 9 . Ottft ©£#% £ 

«fM©»fct*«: tofc ixmrnwucmm? set ** pite 4 

ft*. ffi{g$€K®lft4 LTB, #Rtf. Ilt/Bf'-l'l'^ 
>K. 5? ^X, jfflR&>W#'attf&ti&. Se- 
tt. *»W©tt*PA©iJfe»«6««:*jt>r. IBStifitS^ 

jgglffl O # ? h r* * C 4 #»* IA >. 
ntf? K*ffl«,»4c4KJ:»). itflaHWBW©*^^ 20 

[0012] 

0 1 ». *»9i©tt*p*©iJfejww©— w** 
s=f^x;b(7) 4(c«k»5iifiKsnrt»-5». 5"7>yt- ^ 

(S^: JCM-30027E) Md#(8) 30 

©*^(«iM»n±"ctt*©<i©«fe»»fl£Kj <«*. 

«9 0~7 0 0 kg/cm' . !f?$K«100~70 
Okg/cm 1 )4fl5Ci*it?St©t*^ 
>y + -#>X(3) ©H??jK(C«7K«(l) i7^J^- 

(2) *n-€ , tiaMSfc9*c9b)tc«toiaassti 

•C^S. (ft*. HI 4>©*SC*0tt. ffi#B5e<B«Jb 

^7>y + -#>7*(3) ©UP«ctiE*ISfl# 

(4) jMRW6*1"CI>£. «I^X;U(7) tt. ««Pfl<f> 
#0. 3mm©t©-C*D, JEWISH?? (4) 4z£t(9c) 40 

JK^ail©iSBfi5ffi« 3 Hta *' » h (MS : SR-C6 2 
L3-ZAOP) Tn^7hffl3>hn-5 (MS: S 
R - 5 0 0 0 ) (6) tc «fc OtftCPnlfiBt?**. n# 7 h 

(5) ©7k¥T- A(5a)(CmriB2i^(9c)©7k i Fa5*^ f 3 

y. z *6jfriaj{c»ttitffc-C* •) . ng#tyXjU(7) 4*»* 
P& (8) ffi 4 ©S6i§£ L ^ri«9^ ✓ XjUP 

fl* Lfcfc&Tcfbei* L/4> *ft*©ll («*.« 3 
lOOT. *?*L<tt2 0 0fc/ t T) fc3gS£T*S4>©-C 50 



(00131 ±ia^a©sai^*5ftH^-rs. **cu f© 

#fc(£7k#. ^S«(9a)(9b)*jlOr i -7^;U^-C2) 

(7) ^6«iift4ftor*7j*P#(8) «cifij*>or«W3ti 

•So »«*fyX;U(7) i»Di(8) ©ifciMcfcMWfffii 
©*fcfc5cffcEI»L/*«. fflHraosJ?* h(5) Kiot 
2 0 0«TK*»8n. gt^7k©»I*fE^«. E^lfilS 

^FC4) cc«k-,T«s*p^(8) ©i5fe»**Wl*tffi±tr i o 

0~7 0 0 kg/cm' 4ft£«fc J 5{CfflHg3ft*. 
[0014] ±KBE{B4ffl«,>A:i5fe»»f«»i. tei 

X£ifa5 0 0B$|yi&&il*&OfcSUS 3 1 6Xr>UX 
K©tft*P& (IS*3 2mm. J?S 1 5 mm. ?LS* 
0. 3mm. ?Lt2*-WS10 0W«l>t, feTF 
«:^-r*#-Cz5t^l*^«:tf fc. 
[0015] [i*f*A <fi£*tt) ] 
fRfflL.7c«a*P#£, TkzSfe* 1 0»IBffV>. 1 2 O'C^C 

[0016] [HUB 1 » 9ZftMl> 

fRitibtttfj&n&z* Hi<o»i*ffli>t. vmsx>\> 

(7) *^0. 8 i/5>©«a-c. ^P#©P±WBa±-C 
©ff^J*5 180kg/cm ! ©"SSfe*. *&X7cfbffi!HiL 
/*13 0t, $7j*P^P±ffiffi{C 1 6 0m«NL/ti^L/ 
fc. ^c, ftff^P^^KlL/TttfflBCSB^Pa^a 

[0017] [SsSHC (*HB^) ] ttjfc/s v m&mL 
WlHtfctt*PA*. Hl©*B*ffilr»-C. "SW^X;l- 
(7) *^0. 6 l/7>©SfefiT?. ^*P^©b±W®±-c 
©J£ft#9 Okg/c m'©!®^*, JUeX7E{fcffi»L/ 
* 1 3 0 r. fflS&P&ttfflHK: 1 6#ra«ttLgfe#L 

it. ^c(c, «**p^4WiO'ciitmffi©«ffl«:iai«©» 

[0018] [fit^D (TfcjfcBjj) ] 

(7) *>e>o. 8 \/ft<om&x\ ffi&u&.<Dmm±.-c 

<OKt)ifi 1 8 0 k g/c m' ©nliJit?:. ^7C^bSBilL 

/*3 1 ot, *i*p^p±m®cc i GtmmsiL&frL 

[0019] HufaA-D©^^?rff ofciAPi?: 

mm {m&fovmw&v/^zmmm.*) ©«a»% 

SSKfc. H2«. C©4*©ffl?L(8a)rtgl5©«.l g . ; &«S 
M«:^U/cfe©-C*f3. 02(a) «^##IC10)AJffl?L(8 
a)©rtfflS(C»-aTSiort>ittl»*. 02(b) 



(4) 



¥8 - 2 7 6 1 5 



ttClO)^IB?L(8a)<DrtJBffi«C|BT/tWCC»oTl>SttlB 
El 2(c) ^^#%(10)^ffl : ?L(Sa)CD[^/gffiCC^<h^ 

«*»6tiac»«»*««-r6. a 2(d) a 

0)#«B?L (8a)CDftMJffi tc£ < m 6 htt I >tt»*SMW- 
0 ti * 



[0 0 2 0] 

(ill 



K 














ft 

No. 




just*) a) 


TltS* 0 (c) 


<d) 


m m 


m # 


A 


31 


9 1 


67 ! 


1 1 


X 




B 


0 


0 


8 


192 


O 




C 


9 


2 3 


9 3 


7 5 


A 




D 


4 


32 


76 


88 


A 





[0 02 1 ] c©«fc5«e. *»woiifejWtB*ffli»ri* 

0 1 » KH B ©»^t J*«K ft *S*3Wi 6 nr C> * . 
[0 02 2] 



20 



30 



[EI 1 ] *^©S5p*P#©?5fe^a©-WI«:^'rWB8 
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